Effects of cholesterol in chylomicron remnant models of lipid emulsions on apoE-mediated uptake and cytotoxicity of macrophages.
Chylomicron remnants have been suggested to be involved in the development of atherosclerosis. To investigate the mechanisms of chylomicron remnant-induced atherosclerosis, we prepared cholesterol (Chol)-containing emulsion particles as models for chylomicron remnants. Chol markedly increased the apolipoprotein E (apoE) binding maximum of emulsions without changing the binding affinity and thereby promoted emulsion uptake by J774 macrophages. Fluorescence measurements showed that Chol increased acyl chain order and head group hydration of the surface phospholipid (PL) layer of emulsions. The binding maximum of apoE was closely correlated with the hydration and the increase in the PL head group separation at the emulsion surface. From experiments using inhibitors for lipoprotein receptors, heparan sulfate proteoglycans and low density lipoprotein receptor-related protein were found to be the major contributors to the uptake of Chol-containing emulsions. Trypan blue dye exclusion revealed that the uptake of Chol-containing emulsions induced cytotoxicity to J774 macrophages. This study proposes a mechanism of atherosclerosis induced by chylomicron remnants.